Geldanamycin and its analog induce cytotoxicity in cultured human retinal pigment epithelial cells.
Geldanamycin (GA), a benzoquinone ansamycin, was originally isolated as a natural product with anti-fungal activity. GA and its analogs, including 17-allylamino-demethoxy geldanamycin (17-AAG), are also known to block the function of a molecular chaperone, heat shock protein 90 (Hsp90). In light of their anti-tumor properties through direct cytotoxicity and anti-angiogenicity, GA has been previously demonstrated to suppress hypoxia-induced VEGF production in retinal pigment epithelium (RPE) cells, implicating its applicability in treating intraocular neovascularization. This study aimed at investigating the effectiveness of Hsp90 inhibitor treatment in suppressing proliferation of cultured human RPE cells and elucidating its underlying mechanism. Cultured RPE cells were treated with GA or 17-AAG and subjected for cell proliferation assay and cell cycle analysis. Expression of apoptotic regulators and survival signaling activity were monitored by Western blotting. The results showed that both GA and 17-AAG significantly inhibited RPE cell proliferation at micromolar levels. Treatment with GA and 17-AAG led to growth arrests in G1 and S phases, increased sub-G1 hypodipoid cell population, induced apoptotic cell death, and upregulated P53 and P21 expression, although the drug-induced Bcl-2 upregulation cannot prevent cell death. Additionally, GA and 17-AAG significantly suppressed constitutive contents of phosphorylated ERK1/2 and total Akt proteins, and completely abrogated wortmannin-sensitized Akt phosphorylation. In conclusion, GA and 17-AAG inhibit RPE cell proliferation and induce cytotoxicity, possibly through downregulating Akt- and ERK1/2-mediated signaling activities. They might potentially constitute a therapeutic agent for ocular disorders with RPE over proliferation, such as proliferative vitreoretinopathy.